In microbiology and related medical sciences, the transition from descriptive research to hypothesis-driven research has generally reflected the maturation of these fields. In the early stages of a field, descriptive studies may "represent the first scientific toe in the water" (9) . Initial observation and induction give rise to novel hypotheses, which subsequently can be experimentally tested to provide a progressively detailed mechanistic understanding. Specific hypotheses allow a more discerning interrogation of complex data sets, something recognized by Darwin when he noted, "Without speculation there is no good and original observation" (6) . On the other hand, a descriptive approach may be less prone to bias (11) . "It is a capital mistake to theorize before you have all the evidence," Sherlock Holmes once remarked. "It biases the judgment" (7) .
Microbiology and immunology are presently being transformed by a number of powerful technological advances; methods such as large-scale sequencing, microarrays, bioinformatics, and proteomics are generating enormous databases that provide invaluable resources for the research community. While these methods can certainly provide potent means to answer mechanistic hypotheses, in many cases they are initially being used solely in a "descriptive" sense. In other words, some aspects of biological science have returned to an observational phase, in which research is primarily "discovery driven" rather than "hypothesis driven" (1) . Such research is clearly important when it leads to the recognition of novel phenomena or the generation of novel hypotheses. However, microbiology and immunology are now experimental sciences and consequently investigators can go beyond simply describing observations to formulate hypotheses and then perform experiments to validate or refute them.
Why, then, the proscription against "descriptive" science? Editors and reviewers distinguish between descriptive science that significantly advances the field and "mere" descriptive science that does not further understanding. The former might be appropriate for publication in Infection and Immunity, but the latter will almost always be returned to the authors as too preliminary. An example of a rejected descriptive manuscript would be a survey of changes in gene expression or cytokine production under a given condition. These manuscripts usually fare poorly in the review process and are assigned low priority on the grounds that they are merely descriptive; some journals categorically reject such manuscripts (5) . Although survey studies may have some value, their value is greatly enhanced when the data lead to a hypothesis-driven experiment. For example, consider a cytokine expression study in which an increase in a specific inflammatory mediator is inferred to be important because its expression changes during infection. Such an inference cannot be made on correlation alone, since correlation does not necessarily imply a causal relationship. The study might be labeled "descriptive" and assigned low priority. On the other hand, imagine the same study in which the investigators use the initial data to perform a specific experiment to establish that blocking the cytokine has a certain effect while increasing expression of the cytokine has the opposite effect. By manipulating the system, the investigators transform their study from merely descriptive to hypothesis driven. Hence, the problem is not that the study is descriptive per se but rather that there is a preference for studies that provide novel mechanistic insights.
When a manuscript is rejected by Infection and Immunity for being "merely descriptive," the reviewer is essentially saying that the work has not revealed novel phenomena, has failed to generate interesting novel hypotheses, or has failed to adequately follow up such hypotheses with further experimentation. The most common reason for a paper to be assessed as "merely descriptive" is that more in-depth investigation is required. A reviewer who recommends that a paper be rejected because it is "merely descriptive" can provide a great service to the authors by clearly and unambiguously explaining the additional studies required for the paper to become more significant and therefore more interesting.
Descriptive observations play a vital role in scientific progress, particularly during the initial explorations made possible by technological breakthroughs. At its best, descriptive research can illuminate novel phenomena or give rise to novel hypotheses that can in turn be examined by hypothesis-driven research. However, descriptive research by itself is seldom conclusive. Thus, descriptive and hypothesis-driven research should be seen as complementary and iterative (10) . Observation, description, and the formulation and testing of novel hypotheses are all essential to scientific progress. The value of combining these elements is almost indescribable.
